The aim of the present study was to investigate the accuracy of selfreports of juvenile offenders on physical factors (e.g., sleep difficulties, weight related behaviors and weight perceptions), health risk behaviors (e.g., alcohol use), trauma history (e.g., physical and sexual abuse) and psychological factors (e.g., anxiety, suicidal and self-harm behaviors). Self-reports obtained via a Health Questionnaire 
Introduction
Provided that it is reliable, self-report has many advantages; it is cost-effective, less time consuming, and non-invasive than other forms of data gathering in health settings (Waters et al. 2003) . Health professionals must rely on selfreports of many health-related behaviors such as alcohol and substance use because objective indicators are often unable to provide information on specific aspects of user behavior such as history, frequency and severity over extended time periods (Carroll 1995) . Consequently, self-report of health behaviors is a widely used method of data collection. However evidence regarding the accuracy of self-reports in juvenile forensic populations is limited, and of the available evidence, results are inconsistent. Hence the accuracy of selfreport on a range of common health related behaviors and concerns -sleep difficulties; alcohol use; physical and sexual abuse; perceptions of weight and weight related behaviors; anxiety; and suicide and self harmwere assessed in a juvenile forensic population and compared with accuracy of self-report in community and clinical samples of adolescents, which has generally been reported to be acceptable to highly reliable.
For example, adolescents frequently report sleep difficulties (Ohida et al. 2004 ). When compared with objective measures such as diary reports and actigraphy (ie sleep activitybased monitoring) estimates, self-reports of sleep patterns of adolescent school students were generally accurate and reliable, with selfreported sleep estimates lying within five minutes of the results obtained from the more objective estimates (Wolfson et al. 2003 ). However, evidence concerning the accuracy of self-reported sleep behaviors from the juvenile offender population is lacking. ethanol by urinalysis testing. However, results are mixed for young offenders. Some researchers have reported poor agreement between self-report of drug use, with fewer than 50% of the sample of 3,086 juvenile arrestees reports of recent substance use in agreement with urinalysis results (Fendrich et al. 1994 ). Although, young offenders appear to self-report substance use more accurately than adult offenders, shown by 65% agreement between self-report and urinalysis results compared to 55% for an adult offender sample (Yacoubian et al. 2003 ).
Victim self-reports is an important source of information regarding most forms of maltreatment ). Self-reports of both physical and sexual abuse in the broad adolescent population, high-risk samples ; Paivio 2001) and adolescent psychiatric in-patients are generally reliable and valid when compared with hospital records and clinician interviews Wekerle et al. 2001 ). Lipschitz et al (1999) found an adolescent inpatient sample to be generally consistent and accurate reporters of physical and sexual abuse, represented by 86% and 71% respective agreement across the measures used. Again, little is known about the accuracy of these reports from a juvenile offender population, a high-risk population for experiencing maltreatment.
Perceptions of weight and body shape are common concerns amongst adolescents (Field et al. 2004 ). However, there is limited evidence for the validity of self-reports of eating disordered behaviors in adolescent populations, most of which focus on females. To date, little evidence pertaining to the accuracy of self-reported perceptions of weight and associated behaviors by a juvenile offender sample has been established. Studies from the general adolescent population and inpatient samples show consistent support for the accuracy of adolescent self-report of eating disordered behaviors when compared with investigator-based interview, particularly for binge eating (Field et al. 2004 ), purging habits (Fairburn et al. 1994 ), weight concerns, compensatory behaviors and eating restraint (Decaluwe et al. 2004; Passi et al. 2003) .
Adolescent inpatients' self-reports of anxietyrelated behaviors have been validated against structured interviews and observer ratings with results indicating agreement of greater than 70% between the self-reports and structured psychiatric interviews (Gadow et al. 2002) . Weaker designs have assessed agreement using parental or proxy reports as the alternative measure (Ferdinand et al. 2004 ) but it is difficult to draw conclusions from such designs as parental reports have not been established as objective and reliable. In addition, adolescent health studies may be limited in their generalizability to other adolescent populations as recruiting solely through health services is unlikely to provide accurate information about "at risk" adolescents who do not come into contact with health agencies (Waters et al. 2001 ). Currently, there are no studies of the accuracy of selfreported psychopathology by juvenile offenders.
Little is known about the accuracy of adolescents' self-reports of suicide and selfharm ideation and behaviors. Some studies on clinical and outpatient samples show that adolescents provide valid self-reports of this behavior when compared with structured interviews and clinical records (Safer 1997) although others have reported a tendency for adolescents to minimize or deny such behaviors. In one study, 50% of the outpatient sample provided inaccurate accounts of suicidal behavior when compared with clinical measures (Velting et al. 1998 ). However, anonymity and assurances of confidentiality in research on adolescent suicide and self-harm improve accuracy of reporting (Safer 1997; Velting et al 1998) . There are no studies examining the reliability of juvenile offender self-reports of suicidal ideation or behavior. Recent research has indicated that juvenile offenders may be more likely than other adolescent samples to reveal alcohol use and childhood abuse as this population may not perceive as high a social cost to reporting these behaviors (Johnson et Offences leading to incarceration were robbery (28%); break and enter (21%); assault (17%); car and other theft (10%); sexual assault (7%); aggravated assault (6%); homicide (5%); and other (eg traffic offences, stalking, kidnap) (6%). Thirty-five percent (35%) received custodial sentences of less than six months; 29% were incarcerated for between 6-12 months; 20% for 1-2 years; 15% for 2-5 years; and 1% for more than 5 years.
Measures

Health Questionnaire (HQ)
The HQ contains 367 questions divided into 32 sections, family history, parental characteristics, living arrangements, educational background, employment history, self-reported health status and health behaviors, including health education, physical activity, sun protection, nutrition, disability, recent symptoms, medication, injury, and health service utilization (including treatment for alcohol and substance abuse); and risk behaviors, including drug and alcohol use, sexual health, smoking, gambling, tattooing and body piercing. Index questions on the health issues selected for assessment were extracted from this questionnaire for comparison with results from the standardized measures described below.
Child Trauma Questionnaire (CTQ)
The CTQ (Bernstein et al. 1998 ) is a 28-item selfreport inventory that provides brief, reliable, and valid screening for histories of emotional, physical and sexual abuse and emotional and physical neglect. Item scores are summed to produce the scale total score, (range 5 to 25); the higher the score, the greater the severity of maltreatment. There are four levels of maltreatment for each type of trauma: none (minimal); low (to moderate); moderate (to severe); and severe (to extreme). The higher the score is, the greater the severity of abuse for that scale. There are four categories of severity for each trauma type: None (minimal); Low (to Moderate); Moderate (to Severe); and Severe (to Extreme).
The cut-off scores for each scale are as follows: 
Adolescent Psychopathology Scale (APS)
The APS (Reynolds 1998 ) is a reliable and valid measure of psychological and psychiatric symptoms warranting possible referral or intervention. The 40 APS scales are based on DSM-IV criteria and are organized according to clinical disorders (20 scales), personality disorders (5 scales), psychosocial problems (11 scales) and response style indicators (4 scales).
The APS has a mean T-score of 50 (SD = 10), and scores are categorized into five symptom classifications: no symptoms (below 50T), subclinical (50T-59T), mild (60T-69T), moderate (70T-79T) and severe (80T and above). Scales with T-scores in the 65T-69T range should be examined for psychopathology that is clinically significant, while scores in the severe range (80T) represent significant psychological problems.
Procedure
The study met design requirements to measure construct validity (Peat et al. 2001). The conditions under which the assessments were made were identical. Interviewers administering the HQ were blind to results from the standardised outcomes, and the assessments were undertaken at the same time to avoid time effects on the various measures. In addition, the HQ and the standardised outcomes were measured independently but in consistent circumstances. To assess the construct validity, responses from the HQ were compared with reliable self-report information collected using the standardized tools (BMI, CTQ and APS), accepted as reliable benchmarks from which to make these comparisons. The following methods were used for assessing agreement between HQ responses and the standardized outcomes, and for predicting standardized outcomes using the HQ. (Altman 1996) . Kappa increases as the proportion of negative and positive responses become more equal for each response. Thus it was important to consider both kappa and the proportion in agreement in assessing which questions were most reliable, that is, having the highest construct validity. The strength of the association between categorical variables was measured using a continuity corrected chi-square test for 2x2 contingency tables and Pearson's chi square test for larger tables.
Categorical HQ Responses Compared to Categorical Standardised Outcomes
Categorical HQ Responses Compared to Continuous Standardised Outcomes
Where the standardised outcome is measured on a continuous scale, the ability of the standardised outcome to predict a categorical HQ response was assessed using receiver operating characteristic (ROC) curves. For each measurement, a cut-off value that had the greatest discriminatory value for delineating a positive from negative HQ response was calculated (Altman et al. 1994 ). Associations were also investigated using means plots with 95% confidence intervals and one-way analysis of variance at alpha level .05. All statistical analyses were conducted using the Statistical Package for Social Sciences, Version 12 (SPSS 2003).
Results
Tests of Assumptions for Analysis of Variance
Homogeneity of variance was satisfied for all analyses. Assumptions of normality were generally supported, except for a small number of minor violations of normality. Because tests of normality are conservative and there were no outlying or extreme values that would have tended to inflate between-group differences, a parametric analysis of variance was used.
Sleeping difficulties
The sleep question "Do you have trouble sleeping?" was validated against the APS sleep disorder scale which was available both as a continuously distributed t-score and as a threelevel categorical variable. Of the 227 responses to this question, 131(57.7%) indicated that they did not have trouble sleeping and 96 (42.3%) indicated that they did. The agreement between the question "Do you have trouble sleeping?" and the APS t-score was examined using a ROC curve. The APS tscore was a significant predictor of the response to the question with a high area under the curve of 0.78 (95% CI 0.72, 0.84). The optimum cut-off t-score value for predicting trouble sleeping was 54.5 which gave a moderate true positive rate of 69.6% and a low false positive rate of 24.6% in predicting the questionnaire response. The mean t-score was 48.6 (SD 12.3) for the response 'No' and 60.9 (SD 14.4) for the response 'Yes'. These values were significantly different, F(1,208) = 45.052, p < .001. Table 1 shows the agreement between the question 'Do you have trouble sleeping?' and the APS sleep disorder classification which was categorised as binary in order to compare agreement. The percentages are total percentages across the categories. The percent in agreement is moderate at 70.6% but with a kappa value of 0.39 indicating poor agreement because 20.6% of participants had a normal APS classification but reported trouble sleeping. There was a significant association between the items (p < .001). The agreement between the classification "Safe versus hazardous/harmful drinking" and the APS t-score was examined using a ROC curve. The APS t-score was a significant predictor of the "Safe/hazardous or harmful drinking". The area under the curve was moderate at 0.698 (95% CI 0.61, 0.78). The optimum cut-off t-score value for predicting harmful/hazardous drinking was 72.5, which gave a true positive rate of 59.3% and a low false positive rate of 24.7% in predicting the questionnaire response. The clear separation between mean t-scores between drinking levels is shown in Figure 1 . The mean t-score was 62.2 (SD 18.1) for the safe group, and 75.9 (SD 24.6) for the hazardous/harmful group which was significantly different, F(1,206) = 18.818, p < 001. Table 1 also shows the agreement between the "Safe versus hazardous/harmful drinking" classification and the APS substance abuse classification. The percent in agreement is 58.6% and the kappa value is poor at 0.23 reflecting the 37.0% of participants who were classified as sub-clinical to severe by the APS but who were classified as having a safe drinking level by the HQ. However, only 4.4% of participants were classified as normal by the APS but as having a hazardous/harmful drinking level by the HQ. There was a significant association between the classifications (p < .001). There was a significant association between the two measurements (p < .001). The percent in agreement for the question "In the past 12 months have you had a physical injury that was deliberately caused by another person?" was 59.6% but the kappa value was poor at 0.12 reflecting the high percentages of participants who did not fall on the diagonal cells. There was no significant association between the two measurements (p = .10). The percent in agreement for the question "In the past 12 months, did any person affected by alcohol or drugs physically abuse you?" was 61.4% but again with a poor kappa value of 0.12 reflecting the high percentages of participants who did not fall on the diagonal cells. There was no significant association between the two measurements (p = .057). Table 3 shows the frequency of responses to the questions about anorexia and bulimia. Only four participants reported fasting and none reported vomiting or taking laxatives to lose weight or prevent weight gain. When the question of how participants described their weight was compared against the APS anorexia scale, only two participants (1%) who felt they were underweight were classified as sub-clinical-severe anorexic, seven (3.5%) who felt they were the right weight and seven (3.5%) who felt they were overweight. Similarly, for the question about how participants were managing their weight, only five (2.7%) who were trying to lose weight were classified as sub-clinical-severe anorexic and three (1.6%) who were trying to gain weight. Only four participants (2.0%) who were classified as sub-clinical-severe anorexic had eaten less food to lose weight in the last four weeks and none had fasted or vomited to keep from gaining weight. There was high, and significant, agreement between BMI and how participants described their weight, F(4,192) = 13.854, p < .001, as shown in Figure 1 by an error bars plot. The difference in mean BMI between the lowest and the highest categories was 15.7 units. In addition, there was good agreement between BMI and how participants were trying to manage their weight. Participants who wanted to loose weight had a significantly higher BMI, F(3,177) = 14.770, p < .001, with a difference in BMI of 6.9 units between participants who wanted to lose or gain weight, and with the other two groups who wanted to maintain their weight having intermediate mean BMI values. There was also good agreement between mean BMI and trying to eat less food or calories. The mean BMI of the group who did not try to eat less food or calories was 23.2 (SD 4.0) compared to 29.6 (SD 5.7) in the group who did try to eat less food or calories. These group were significantly different, F(1,193) = 34.823, p < .001. There were insufficient responses for the questions about fasting or bulimia to validate the responses against BMI.
Use of Alcohol: Safe versus Hazardous/harmful Drinking
Anorexia and Bulimia
Anxiety and Self-Harm
Of the 218 responding to the question, "Are you ever nervous?" 126 (57.8%) replied "None of the time"; 80 (36.7%) "Some of the time"; and 12 (5.5%) "Most/all of the time". Of the 200 responding to the question, "Have you ever intentionally or deliberately hurt or injured yourself?" 174 (87.0%) replied 'no' and 26 (13.0%) replied 'yes'. In response to the question, "Have you ever seriously considered attempting suicide?" 160 (80.0%) replied 'no' and 40 (20.0%) replied 'yes'. The percent in agreement for the question "Are you ever nervous?" when compared with the APS anxiety scale is shown in Table 4 . The percent in agreement was 68.0% with a poor kappa value of 0.30 reflecting the 26.0% percent of participants who reported some anxiety but were normal on the APS anxiety scale. There was a significant association between the two measurements (p < .001).
The percent in agreement for the questions about intentional or deliberate self-harm or seriously considering suicide when compared with the APS suicide scale are also shown in Table 4 . The percent in agreement was high at 89.0% for the self-harm question and 86.0% for the suicide questions. Both questions had a moderate kappa value of 0.50 and 0.49 respectively and both associations were significant (p < .001). A total of 6% of participants who answered 'Yes' to the selfharm question and 11% of participants who answered Yes to the suicide question were classified as normal on the APS suicide scale. 
Discussion
The statistics obtained to validate questions used on the HQ are summarized for both categorical and continuous comparison variables in Table 5 and Figure 1 . In general, the questions on trouble sleeping, hazardous drinking, sexual and physical abuse, perception of weight, anxiety and self-harm all have moderate to high percentages in agreement and significant associations between the HQ and the validation tools. Where ROC curves were used, the areas under the curve were also moderate to high indicating close associations. These results indicate that the HQ questions could all be used reliably. The questions with a percent in agreement less than 50% are not good markers of the instruments against which they were validated. (Velting et al. 1998 ) have been attributed to problematic definitions and difficulties distinguishing between suicidal behaviors and other behaviors associated with intense emotional distress. Adolescent offenders in this sample were accurate disclosers of current suicidal ideation and sexual abuse because they were offered clear definitions and the opportunity to disclose under conditions of anonymity (Safer 1997 ), using valid measures for comparison (Bernstein, et al. 1997 ). The majority of comparisons between factors using kappa statistics indicated moderate levels of agreement. Low agreement and non significant associations for the physical abuse domain are more likely to due to a discrepancy between question content and form rather than The majority of results indicated only moderate levels of agreement using the kappa Statistic. However, kappa only increases as the proportion of negative and positive responses become more equal for each self-report item. As unequal proportions of response were evident in the HQ, both kappa and the proportion in agreement are used to jointly assess which questions were most reliable. False positive results, although small, were observed for the "trouble sleeping" and the "safe versus hazardous/harmful drinking" items when compared to the respective APS classifications. However, when examining the accuracy of self-reports obtained from measures used only to screen for behavior, the true positive rate is paramount and less emphasis is placed on slight overestimations of behavior prevalence (Field et al. 2004 ).
Methodological advantages for exploring the accuracy of adolescent self-report in this study included a large sample size for most comparisons, a method of data collection that stressed confidentiality and anonymity (Johnson et 
Conclusions
The findings from this study are consistent with the majority of previous research on adolescent populations showing moderate to high reliability in their self-report of a variety of health behaviors. The self-report questions used in this study could all be used reliably and support the continued use of self-report as a data collection method in routine assessments and practice evaluations and as the basis for clinical formulation and treatment planning. Future research could strengthen these conclusions by implementing alternate research designs, employing multiple, objective and completely interchangeable measures on which to base comparisons, and examining a wider range of health behaviors.
